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This is .a study of multiéarticle production induced by the
proton-proton collision at 102 GeV/c. As to the multiparticle
prc&ﬁction due toc the hadron-hadron interaction, many works have
been done. Through these elaborated works, it has become much more
convincing that the multiparticle production goes through some
intermediate states called frequently as clusterl’w4). To make
clear the nature of this clustering, many works have been done also.
However, it is still unsolved and one of the most important problems
in the multiparticle production. |

Recently, a charge transfer between two groups of charged
particles diQided by the forward-backward hemisphere in the center
-of-mass system for the proton-proton collision is studied and
shown that the transfered charge between them is mostly neutrals).
In this work, a charge transfer at the maximum gap of the rapidity
gpace is studied,.that is, charge transfer at the gap where the
differencé of the rapidity between neighbouring charged particles
in each event is maximum and it is found that the transfered charge
at the maximum gap is mainly neutral. |

The analysis 1is done using the 3K pictures of the 30" liquid
hydrcgen bubble chamber film taken at the Fermi National Accelerator.
Laboratory. The nominal momentum of the proton is 102 + 1 GeV/c.
The scanningAis made twice to detect the events of all topologies
induced by the incident proton. The detection efficiency evaluated
from this double scanning is 99.4 percent. The total number of
events detected is 1290, émong which 1009 events have 4 or more

Drongs. The total cross section for 1290 events is 38.1 + 1.6 mb.
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For each chaxged particle, the rapidity, " , is ass;nged and
lined up in every eveﬁt according to its magnitude as,
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where n is the charged multiplicity. The rapidity is evaluated
using the relation,‘q = ~ 1n tan%?, where € is the emission angle
of the charged particle in the laboratory system. The maximum gap
in the :apidity space is defined as, at this gap, the difference
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of the rapidity, 41 i = q $+1 ’zi, has the maximum value denot;ng

P

as 24 sy In Fig.1l, the distribution of the gap number i at

[

which the maximum gap of each event is observed is shown separately
in prong number. In this figure, the maximum gap whose -AYlmaX—value

satisfies the condition of Z!ﬂ > Y/nc is employed. The Y means

max
the total width of the rapidity space. The total width depends on
the total energy of intereaction and on the transverse masses of

secondary particles under consideration. Moreover, empirically it

‘depénds also on the multiplicity. In this analysis, a relation,

Y = - T% {n_ -4 ) + 10, is used. This relation is derived using

c
the resultg of the present analysis, that is, the rapidity
distribution for each charged multiplicity for the 102 GeV/c
proton-proton collision. As shown in Fig.l, the maximum gap is
liksely to appear at the gap number i = 1 or hc—l where the gap number
; means the gap with A i = ki i+l "~ 1 - This tendency holds even
in relatively high multiplicity.

In Fig.2, the correlation between the positions of the first and
the second maxima among the rapidity gaps in each event, that is,

the correlation between i and i . is shown. 1In Fig.3, the

max 2nd’
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7\ correlation between the rapidity differences at these two gaps,
- < <’:u'1dr~ﬂ"~'1 is given In Fig.2, the correlation between
' max [ 2na’ - - g-2e
rmse 208 iznd is not recognized. 1In this figure, only the events
\ - 4
with =Y > Y¥/n_ are adopted. 1In Fig.3, all of the events
. - °

{(without any limitation to Avlmax~value) are used. According to

the multiperipheral model, the spacing of the rapidity is expected

to be nearly equal, that is, 4}l

o O :
" imax Qan‘ Fig.3 does not support

this prediction.

In Fig.4, the distribution of charge transfer, 4§, at the maximum
gap is shown. Dotted lines in the figure represent the results
calculated by a random (uncorrelated) distribution of the rapidity.
The hypothesis of the short-range order gives also approximately
the same results. It is'confirmed, moreover, that the phase space

& calculation in which the t-cut (t is the squared four-momentum ' !
transfer of the leading particle) and the contribution of ﬂToby the ’
charge independence are taken into account gives consistent results
with those calculated by the random distribution. In Fig.5, tne
correlatioﬁ between the charge transfer, € Q, and the first maximum
gap number imax is shown. It is clearly seen that, at imax = 1 or
nc-l, A Q0 = 0 is enhanced. Therefore,'it can be stated that the
experimental distribution of charge transfer at imax = 1 or nc—l
has a strong peak at A Q = 0. Such a feature is seen at the 28.5
GeV/c proton—-proton interaction. This is shown in Fig.6.
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University of Rochester and-Drs; J. R. Sanford and T. Yamanouchi
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Figure Captions
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*ig.l. Distribution for the maximgm gap number, imax’ where the
rapidity difference between neighbouring .charged particles in
the rapidity space shows the maximum. |

.Fig.2. Distribution for the number of events, each of which has
the firét maximum at the gap number, imax' and the second maxi~
num at i2nd’ |
Fig.3. Distribution for the number of events with the rapidity
differences of.aﬁ max for the first maximum and of éﬂ(an for the
second one.

Fig.4. Distribution for charge transfer, £Q, ét the maximum gap.
Fig.5 Correlation between charge transfer, 2 Q, and the maximum
gap number, imax' The distributed numerical values represent

the nunber of events.

Fig.6.  Correlation between charge transfer, 2Q, and the maximum

gap number},imax, for the proton-proton interaction at 28.5 GeV/c.

The distributed numerical values represent the number of events.
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